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Abstract: The truck industry is a significant lifeline of the country’s economic activity. About 90 per cent of 
vehicles are owned and operated by individual operators. A large majority of the truck cabs, truck bodies 
and trailers are constructed by units in semi-organized / unorganized sectors spread over the country. There 
is considerable scope to improve the design of their products. There are different types of truck bodies 
available. In order to save unloading costs tipper trucks are becoming very popular now a days. These 
bodies are also known as dump bodies. These are useful in a simple way to unload the materiel. Every extra 
pound of vehicle weight increases manufacturing cost, lower fuel efficiency and reduces vehicle payload 
capacity. With this concept of reducing weight and stress reduction the optimized model of tipper dump 
body is modeled and analyzed. Three models of tipper dump bodies are considered, whose specifications are 
taken from local industry. The three models are modeled in CAD package Pro-E3.0 and Static Structural 
analysis is done in ANSYS WORKBENCH. The three models are 14 cubic meter capacity and bearing cubic 
load of 18tons.By conducting the Finite Element Analysis on the three Models and by using AIS-093 
(AUTOMOTIVE INDUSTRY STADARD) code amended by ARAI.Weight reduction and stress reduction is 
carried out. With the optimized parameters, optimised Model-IV is developed and analysed. For the Model-
IV (optimized) stress analysis is carried out and the results are presented. 
Keywords: CAD Package; AIS-093 (AUTOMOTIVE INDUSTRY STADARD); CAD Package Pro-E3;0; 
I. INTRODUCTION 
The truck industry is a significant lifeline of the 
country’s economic activity. An important facet of 
this industry is its highly diversified character of 
ownership. About 90 per cent of vehicles are owned 
and operated by individual operators having 1 to 3 
vehicles in their fleet. Last two decades have 
witnessed phenomenal increase in economic activity 
in India and to keep pace with the development, there 
is a necessity to accommodate higher levels of 
transportation. Equally important is the safety of these 
transportation modes and means. A large majority of 
the truck cabs, truck bodies and trailers are 
constructed by units in semi-organised / unorganized 
sectors spread over the country. There is considerable 
scope to improve the design of their products and 
process controls. Ensuring conformity of production to 
type approved designs would be beneficial to the end-
user and society at large.The motor vehicles, both 
goods truck and passenger car, are generally to be 
made up of two major assemblies: 
1.Chassis   2.Body. 
Body is the super structure of the vehicle. Body is 
bolted to the chassis. The chassis and the body      
make the complete vehicle. Body is just like a 
cover to the chassis. Different types of bodies are  
attached to the chassis to make a complete vehicle. 
1.1 Introduction about Load/Dump Body 
The concentration of the project is on tipper 
load/dump body as shown in figure1.1. Dump body 
is the cover of metal which fits on the base frame 
of a truck. This allows an individual to load a wide 
variety of tools or materials onto the truck and 
provides a simple method of transporting and 
unloading them. A dump truck or production 
truck is a truck used for transporting loose material 
(such as sand, gravel, or dirt) for construction. A 
typical dump truck is equipped with a hydraulically 
operated open-box bed hinged at the rear, the front 
of which can be lifted up to allow the contents to be 
deposited on the ground behind the truck at the site 
of delivery. 
Truck and dump bodies are all hydraulically 
operated now a days, but there are a number of 
pneumatics operated bodies available if the 
situation arises The hydraulic system has to be 
started in order to dump the material from the 
vehicle. Included in the hydraulic system is the 
cylinder, pump, and piston unit. 
 
Fig 1.1 Tipper load/dump body 
A pneumatic system doesn't use a pump like the 
hydraulic system; instead it is powered by an air 
compressor. With the help of each system, the truck 
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can be unloaded by lifting the front part. Next, the 
body returns to its original position.  
There are various shapes and materials of 
truck/dump bodies available. Truck bodies are 
shaped based on the type of material that the truck 
will be carrying. If the size of the regularly 
transported equipment is big, the truck body must 
be designed to adapt to such material. The body can 
be made for universal applications if the truck will 
be transporting general purpose goods. There is a 
limit on the capacity that each truck can carry. It 
increases the odds of the chassis breaking if a load 
is more than what the vehicle is designed to carry. 
The vehicle body will need to be sufficiently strong 
in order to bear the loads for which the chassis was 
intended. It is imperative that the truck body has 
the correct materials and dimensions.  
1.2: The basic tipper mechanism 
A hydraulic cylinder is placed below the body of 
truck longitudinally at one end of the truck, the 
piston end of the hydraulic cylinder is connected by 
the means of a pivot joint to the chassis of truck as 
well as with the chassis. In order to save unloading 
costs tipper trucks are becoming very popular now 
a days. 
 
Fig.1.2 Basic Tipper 
 
Fig.1.3 Unloading 
1.3: AIS-093(AUTOMOTIVE INDUSTRY 
STANDARD) CODE: 
 The trucks are categorized on the basis of design 
namely rigid axle vehicles and tractor trailer 
combination.  
Trucks are further sub-categorized on the basis of 
truck body construction like the following. 
HSD – High Side Deck body CLB – Closed Body 
ALC – Aluminium Container FSD – Fixed Side Deck 
DSD – Drop Side Deck body SPB – Special Purpose 
Body 
STC – Steel container FB – Flat Bed or Fully open body 
II. LITERATURE REVIEW 
In developing trucks, every extra pound of vehicle 
weight increases manufacturing costs, lowers fuel 
efficiency and reduces vehicle payload capacity. 
There are various shapes and materials of 
truck/dump bodies available. Truck bodies are 
shaped based on the type of material that the truck 
will be carrying.  
If the size of the regularly transported equipment is 
big, the truck body must be designed to adapt to 
such material. The body can be made for universal 
applications if the truck will be transporting general 
purpose goods. There is a limit on the capacity that 
each truck can carry. It increases the odds of the 
chassis breaking if a load is more than what the 
vehicle is designed to carry. 
Mauritz Coetzee Axis Developments Ltd. in their 
report presented that in developing hauler trucks, 
every extra pound of vehicle weight increases 
manufacturing costs, lowers fuel efficiency and 
reduces vehicle payload capacity. It had an idea for 
making one of the largest parts of the vehicle out of 
lightweight aluminum: the tipper body bed that tilts 
back to unload soil, rock, debris or other contents. 
In redesigning an existing tipper body having a 
capacity of 15 cubic meters geometry was imported 
from Autodesk Inventor, a computer-aided design 
(CAD) package, into ANSYS Design Modeler 
software and to ANSYS Professional software for 
structural analysis  
Using this FEM approach, engineers quickly 
arrived at an optimal design by performing three 
iterations, with a total solution time of only five 
minutes per iteration. By experimenting with 
different types of designs, Axis Developments 
determined that the traditional support beam 
configuration could be replaced with a more 
effective semicircular design having a reinforced 
rib structure and end plate for additional stiffness.  
Body weight was reduced 25 percent yet provided 
the additional strength. 
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Fig: 2.1: Using aluminium materials saves weight 
but presents a new set of challenges.  
The first step in redesigning the tipper body was 
importing existing geometry into ANSYS 
DesignModeler software. Axis Developments’ 
engineers modelled the truck body with shell 
elements and parameterized so models could be 
readily modified by changing a few key 
parameters, instead of rebuilding the entire model 
from scratch. 
 
Fig: 2.2: Stress distribution contours (from 
ANSYS Professional software) plotted on the Axis 
tipper body structure 
In their work durability plays a major role in the 
design of truck body structures due to the severe 
duty cycle they experience. Therefore, it is very 
useful to have up-front analytical tools to identify 
potential durability problems early in a vehicle 
program to provide better design direction. The 
yield-strength-based durability design process 
involves performing only stress analysis of truck 
body structures. This has its limitations with 
respect to making decisions on designs for 
durability performance. A durability design process 
involving fatigue analysis has been established for 
truck body structures. The advantages of this 
process over the yield-strength-based durability 
design process are significant in terms of reducing 
the design cycle time and producing an optimally 
designed structure. 
In their work topology optimization is used for 
obtaining the best layout of vehicle structural 
components to achieve predetermined performance 
goals. In this research, the structural topology 
optimization based on density formulation is 
employed. The topology design problem is 
formulated as a general optimization problem and 
is solved by mathematical programming methods 
so that the objective and the constraint functions 
can be any structural performance measure. Design 
variables for this formulation parameterize the 
material of each element. NASTRAN-based finite 
element codes are employed for the response 
analyses. Traditionally, the topology optimization 
is used in body and chassis structures for 
determining optimal structural layouts. In this 
research, new applications including weight 
reduction, manufacturing process selection, weld 
and bead pattern designs for three-dimensional 
automotive examples are presented and discussed.  
After studying the above literature review, it is 
observed that optimization is required. Hence 
optimization of dump body is chosen. 
III. FINITE ELEMENT ANALYSIS 
The finite element is a mathematical method for 
solving ordinary and partial differential equations. 
Because it is a numerical method, it has the ability 
to solve complex problems that can be represented 
in differential equation form. As these types of 
equations occur naturally. In virtually all fields of 
the physical sciences, the applications of the Finite 
element method are limitless as regards the solution 
of practical Design problems. 
 Due to the high cost of computing power of years 
gone by, FEA has a history of being used to solve 
complex and cost critical problems. In recent years, 
FEA has been used almost universally to solve 
structural engineering problems. One discipline that 
has relied heavily on this technology is the 
Automotive and Aerospace industry. Due to the 
need to meet the extreme demands for faster, 
stronger, efficient and light weight Automobiles 
and Aircrafts, manufactures have to rely on the 
Technique to stay components and the high media 
coverage that the Industry is exposed to, 
Automotive and Aircraft companies need to ensure 
that none of their components fail, that is to cease 
providing the Service that the design intended.FEA 
has been used routinely in high volume production 
and manufacturing Industries for many years. The 
finite element method is a very important tool for 
those involved in engineering design; it is now used 
routinely to solve problems in the following areas: 
1. Structural Strength design                                    
2. Crash simulations 
3. Structural interaction with fluid flows                 
4. Fluid flows 
5. Analysis of shock (underwater & in materials) 
Electrical analyses 
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6. Acoustics                                                             
7. Mass diffusion 
8. Thermalanalysis                                                 
9. Buckling problems  
10. Vibrations                                                           
11. Dynamic analyses 
The finite element Method for design evaluation. 
This is because contemporary design usually 
cannot be solved as accurately & cheaply using any 
other method that is currently available. Physical 
testing was the norm in years gone by, but now it is 
simply too expensive and time consuming. 
 The Philosophy of FEA can be explained with a 
small example such as measuring the perimeter of a 
circle. 
 
Fig3.1 Philosophy of FEA 
If one needs to evaluate the perimeter of the circle 
without using the conventional formula, one of the 
approaches could be to divide the above circle into 
a number of equal segments. Join the beginning 
and end points of these segments by a straight line. 
Since it is very easy to measure the length of a 
straight line, the length of each line multiplied by 
the number of lines gives the perimeter of the 
circle. The same philosophy applies to FEA as well 
and we shall observe the same as we progress.                                                                         
Finite element analysis was first developed for use 
in the aerospace and nuclear industries where the 
safety of structures is critical. Today, the growth in 
usage of the method is directly attributable to the 
rapid advances in computer technology in recent 
years. As a result commercial finite element 
packages exist that are capable of solving the most 
sophisticated problems. Not just in structural 
analysis, but for a wide range of phenomena such 
as steady state and dynamic temperature 
distributions, fluid flow and manufacturing 
processes such as injection molding and metal 
forming. 
FEA consists of a computer model of a material or 
design that is loaded and analyzed for specific 
results. It is used in new product Design, and 
existing product refinement. A Design Engineer 
shall be able to verify a proposed design, which is 
intended to meet the customer specifications prior 
to manufacturing or construction. Things such as, 
modifying the design of an existing product or 
structure in order to qualify the product or structure 
for a new serviced condition. Can also be 
accomplished in case of structural failure, FEA 
may be used to help determine the design 
modifications to meet the new condition. 
3.1 BASIC APPROACH TO FEA: 
Basic approach for any finite element analysis 
(FEA) can be divided into three parts 
Pre-processor 
Solver 
Post-processor                  
I.Pre-processor: Pre-processor mainly contains 
building of model, meshing, assigning material 
properties etc. 
II. Solver: Solver is geometric task oriented. These 
are developed for specific applications. Solvers are 
designed based on continuum approach where in 
construction of mass, momentum and energy 
equations of state, thermodynamic equations as and 
when required for each of the elements and the 
solution is obtained by interpreting these solutions. 
The solution to these equations essentially depends 
on two methods  
 1. Implicit  
2. Explicit 
Choice of the method is based on the nature of the 
problems.The main goal of a finite element analysis 
is to examine a structure or a component response 
to certain loading conditions. Therefore specifying 
the proper loading conditions is a key step in the 
analysis. These loading conditions may be static, 
dynamic or transient whose nature may be linear or 
non-linear.The word loads in FEA includes the 
applied forcing functions externally or internally. 
For example loads in structural are displacement, 
forces, pressures, temperatures and gravity. In 
thermal analysis the applied loads are temperature, 
heat flow rates convections and heat generation. 
Solver reads the model created by the preprocessor 
and formulates the mathematical representation of 
the model. All the parameters defined in the 
preprocessing stage are used to do this. If the model 
is correct the solver proceeds to form the element 
stiffness matrix for the problem, pressure, stresses, 
strains, etc., at node within the component 
continuum. All these results are sent to a result file, 
which may be read by the post processor. 
III. Post-processor: Here the results of the analysis 
are read and interpreted. They can be presented in 
the form of table, a contour plot, deformed shape of 
the component or the mode shapes and natural 
frequencies are involved. Other results are 
available for fluids, thermal and electrical analysis 
types. Contour plots are usually the most effective 
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way of viewing results for structural problems. 
Slices can be made through 3-D models to facilitate 
the viewing of internal stress patterns.Post 
processor includes the calculations of stress and 
strains in any of the x, y or z – directions or 
induced in a direction at an angle to the co-ordinate 
axis. The principal stresses and strain may also be 
plotted or if required the yield of failure 
(vonmisses, st-venants, tresca’s etc) can be plotted. 
Other information such as the strain energy, plastic 
strain and creep strain may be obtained for certain 
type of analysis. 
3.2:AdvantagesofFiniteElementANALYSIS: 
1. In contrast to other variation and residual 
approaches the finite element method does not 
require trial solutions, which apply to entire multi 
dimensional continuum. 
2. The use of separate sub regions, or finite 
elements, for the trial solutions permits a greater 
flexibility in considering of complex shape. 
3. Rather than requiring every trail solution to 
satisfy the boundary conditions, one prescribes the 
conditions after obtaining the algebraic equations 
for the assemblage. 
3.3:LimitationsofFiniteElementANALYSIS:  
The finite element method does not accommodate 
few complex phenomena such as  
1.  Cracking and fracture behaviour. 
2.  Contact problems. 
3. Bond failures of composite materials. 
IV. FEA SOFTWARE 
There is much little software available in the 
market. Some of them mostly used in Industry are 
ANSYS, ANSYS WORKBENCH, MSC 
NASTRAN, and ABACUS. 
4.1 ANSYS WORKBENCH: 
The ANSYS Workbench is the framework upon 
which the industry’s broadest and deepest suite of 
advanced engineering simulation technology is 
built. An innovative project schematic view ties 
together the entire simulation process, guiding the 
user through even complex multiphysics analyses 
with drag-and-drop simplicity. With bi-directional 
CAD connectivity, an automated project level 
update mechanism, pervasive parameter 
management and integrated optimization tools, the 
ANSYS Workbench delivers unprecedented 
productivity, enabling Simulation Driven Product 
Development.  
4.2 ANSYS WORKBENCH MODULES 
 Design Modeler Geometry 
 Simulation 
 Finite Element Model 
 AutoDyn 
 Blade Geometry 
 Meshing 
4.3 OVERALL STEPS FOR USING 
SIMULATION  
This section describes the overall workflow 
involved when performing any analysis in 
Simulation. The following workflow steps are 
described: 
 Attach Geometry  
 Define Part Behavior  
 Define Connections  
 Apply Mesh Controls/Preview Mesh  
 Define Analysis Type  
 Establish Analysis Settings  
 Define Initial Condition  
 Apply Loads and Supports  
 Solve  
 Review Results  
 Create Report (optional) 
4.3.1 Attach Geometry: 
Geometry must be attached or imported. There are 
no geometry creation tools in Simulation. Can 
create the geometry from either of the following 
sources: 
 From within Workbench using Design 
Modeler. 
 From a CAD system supported by 
Workbench.  
4.3.2 Define Part Behavior 
Material Properties: 
A part’s response is determined by the material 
properties assigned to the part. 
 Depending on the application, material 
properties can be linear or nonlinear, as well 
as temperature-dependent. 
 Linear material properties can be constant or 
temperature-dependent, and isotropic or 
orthotropic. 
 Nonlinear material properties are usually 
tabular data, such as plasticity data (stress-
strain curves for different hardening laws), 
hyper elastic material data. 
 To define temperature-dependent material 
properties, input data is to define a property-
versus-temperature graph. 
 Material properties can define separately for 
each analysis, the option of adding materials 
to a material library by using the Engineering 
Data application. This allows quick access to 
and re-use of material data in multiple 
analyses. 
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4.3.3 Define Connections 
Connections include contact regions, joints and/or 
springs. Contact conditions are formed where 
bodies meet. When an assembly is imported from a 
CAD system, contact between various parts is 
automatically detected. In addition contact regions 
set up can done manually.  Depending on the type 
of contact, the analysis can be linear or nonlinear. 
We can define a longitudinal spring to connect two 
bodies together or to connect a body to ground. A 
longitudinal spring generates a force which 
depends on a linear displacement of an element.. 
4.3.4 Apply Mesh Controls/Preview Mesh: 
Meshing is the process in which geometry is 
spatially discretized into elements and nodes. This 
mesh along with material properties is used to 
mathematically represent the stiffness and mass 
distribution of your structure. Model is 
automatically meshed at solve time. The default 
element size is determined based on a number of 
factors including the overall model size, the 
proximity of other topologies, body curvature, and 
the complexity of the feature. If necessary, the 
fineness of the mesh is adjusted up to four times 
(eight times for an assembly) to achieve a 
successful mesh. If desired, preview of the mesh is 
available before solving.  
Mesh Controls:  
When in Simulation, your part or multi body part is 
automatically meshed at solve time. The default 
element size is determined based on the size of the 
bounding box, which is the smallest box that the 
part or assembly will fit in, as well as the proximity 
of other topologies, body curvature, and the 
complexity of the feature. If necessary, the fineness 
of the mesh is adjusted up to four times (eight times 
for an assembly) to achieve a successful mesh 
using the assembly's bounding box first, then the 
part's bounding box in the second pass. 
4.3.5 Define Analysis Type 
We can choose the analysis type based on the 
loading conditions and the response we wish to 
calculate. For example, if natural frequencies and 
mode shapes are to be calculated, would choose a 
modal analysis. There are several types of analyses 
we can perform in Simulation. The primary 
differences are in the specific types of loads that we 
apply and results that review.  
4.3.6 Establish Analysis Settings 
Each analysis type includes a group of analysis 
settings that allow to define various solution 
options customized to the specific analysis type, 
such as large deflection for stress analysis. 
 
4.3.7 Apply Loads and Supports: 
Apply loads and support types based on the type of 
analysis. For example, a stress analysis may 
involve pressures and forces for loads, and 
displacements for supports, while a thermal 
analysis may involve convections and 
temperatures. Loads applied to static structural, 
flexible dynamic, rigid dynamic, steady-state 
thermal, and transient thermal default to either step-
applied or ramped. That is, the values applied at the 
first substep stay constant for the rest of the 
analysis or they increase gradually at each substep. 
We can edit the table of load vs. time and modify 
this behavior as needed. 
4.3.8 Solve 
 This step initiates the solution process. The 
solution could be carried out on your local machine 
or on a remote machine such as a powerful server 
you might have access to. Since nonlinear or 
transient solutions can take significant time to 
complete, a status bar is provided that indicates the 
overall progress of solution.  
More detailed information on solution status can be 
obtained from the Solution Information object 
which is automatically inserted under the Solution 
folder for all analyses. 
We can use the Remote Solve Manager (RSM) to 
perform solutions on a remote machine. Once the 
solution is completed the results will be brought 
back to the local machine for post processing. . 
4.3.9solution information: 
The object which is inserted automatically under 
the Solution folder. This object allows to i) view 
the actual output from the solver, ii) graphically 
monitor items such as convergence criteria for 
nonlinear problems and iii) diagnose possible 
reasons for convergence difficulties by plotting 
Newton-Rap son residuals.  
4.3.10Review Results 
The analysis type determines the results available 
to examine after solution. The result type section 
lists various results available for post processing. 
V. MODELING AND ANALYSIS 
 Modelling: 
The geometries under consideration are generated 
in the Pro-E CAD Modelling package. It is a 
powerful program used to create complex designs 
with great precision. It has properties like Feature-
based nature, Bidirectional associative property and 
parametric nature. Parametric features are helpful 
in reusing three models of truck dump body to 
create new variant design. The three models are 
considered as viz., Model I, Model II and Model 
III. The three dump bodies are modelled.  
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Data Exchange: 
The Pro-E file is saved in *.stp format. STEP 
(Standard for Exchange of Product Data) is an 
exchange for product data in support of industrial 
automation. Product data is more general than the 
“product definition data” which forms the core 
philosophy of IGES. The general emphasis of 
STEP is to eliminate the human presence from the 
“product data”. The central unit of data exchange in 
the STEP model is the application, which contains 
various types of entities. This approach maintains 
all the meaningful associative and relationships 
between the application entities.  
Therefore STEP is to represent all product 
information, in a common data format, throughout 
a product’s entire life cycle.  
 
Fig 5.1 Flow chart of approach to problem 
solution 
5.1 MODEL-I 
Geometric model of dump body is depicted in 
figure 6.2 and is generated in Pro-E3.0 CAD 
Modelling package. The model has length of 
4880mm, width of 2360mm and height of 
1300mm.The material of dump body is Mild steel 
with 250 Map of yield strength and 460.MPa of 
Ultimate tensile strength. The other properties of 
dump body material are tabulated in table 
6.1.These properties above mentioned related to all 
the three models. No. of parts used for this Model-I 
are 53. The bottom, sides and head board sheets 
thicknesses are 6mm,5mm and 5mm respectively 
for Model-I. 
Modulus 
Elasticity 
E(MPa) 
 Density 
ρ(kg/m³) 
Poisson 
Ratio 
Yield 
Strength 
 
Tensile 
Strength 
 
2e+005 7850 0.3 250 460 
Table 5.1: Properties of tipper dump body 
 
Fig 5.2 Pro-E Model-I of tipper dump body 
Total Mass 2379.9kg 
Center of Mass :  
Xc 1838.5mm 
Yc 665.45mm 
Zc 338.43mm 
No. of parts 53 
Table 5.2 Geometry details of Model-I 
5.2 MODEL-II 
The model-II of dump body is modelled in Pro-E. 
The no. of parts used for this model-II are 105. The 
bottom, sides and head board sheets thicknesses are 
6mm, 5mm and 5mm respectively for Model-II. 
 
Fig 5.3 Pro-E Model-II of dump body 
Total Mass 2477.4kg 
Xc 501.27mm 
Yc 718.68mm 
Zc 2653.8mm 
No. of parts 105 
Table 5.3 Geometry details of Model-II 
5.3MODEL-III: 
The model-III of dump body is modelled in Pro-E. 
The no. of parts used for this model-III are 169. 
The bottom, sides and head board sheets 
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thicknesses are 6mm, 5mm and 5mm respectively 
for Model-III. 
 
Fig 5.4 Pro-E Model-III of  Dump Body 
Total Mass 2075.1kg 
Xc -79.614mm 
Yc 623.21mm 
Zc -2050.9mm 
No. of parts 169 
Table 5.4 Geometry details of Model-III 
5.4 MODEL-IV (OPTIMISED MODEL): 
The model-IV of dump body is modelled in Pro-E. 
The no. of parts used for this model-IV are 51. The 
bottom, sides and head board sheets thicknesses are 
5mm, 4mm and 4mm respectively for Model-IV. 
 
Fig5.5 Pro-E Model-IV of Dump Body 
Total Mass 1991.8kg 
Center of Mass :  
Xc 1818.9mm 
Yc 661.33mm 
Zc 327.27mm 
No. of parts 51 
Table 5.5 Geometry details of Model-IV 
VI. RESULTS AND DISCUSSION 
The weights of the models are shown in the 
table7.1 and the weight of the optimized model is 
1.99 tons. It is giving a saving in weight of 
388.1kgs comparing with Model-I, 485.6 kgs 
comparing with Model-II, 83.3 kgs comparing with 
Model-III.   
    MA
SS 
    
(kg
s) 
TOTAL 
DEFORM
ATION 
Maximum 
(mm) 
EQUIVA
LENT 
STRESS 
(N/mm²) 
No. of 
parts 
for 
fabric
ation 
MODE
L-I  
237
9.9 
2.0                                                                                                                                                                                                                                          77.2 53
MODE
L-II 
247
7.4 
2.2 155.2 105 
MODE
L-III 
207
5.1 
8.8 174.4 169 
MODE
L-IV 
(Optim
ized)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 
199
1.8 
1.8 118.2 51  
Table 6.1 Comparison of Mass, total deformation 
and Equivalent stress values of Four models 
The three models are analyzed in ANSYS 
WORKBENCH. The obtained results are 
compared. An optimized model is developed. All 
the models are compared for stress and 
deformation. The maximum equivalent stress 
occurred at bottom side of first rib section.  
Equivalent Stress Max 
(MPa) 
Min(MPa) 
118.2 0 
Table 6.2: equivalent stress for model 4 
The maximum deformation occurred at the top 
surface of the side sheet  
Table 6.3: max deformation for model 4 
 
Total deformation Max(mm) Min(mm) 
1.8 0 
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Fig 6.1 Von-Misses stress distribution and critical 
point location of optimized model 
 
Fig 6.2 Total deformation and maximum 
displacement location of Optimized Model 
VII. CONCLUSIONS AND FUTURE SCOPE 
By conducting the FEM Analysis on the three 
Models of existing tipper dump bodies and by 
using AIS-093 code amended by ARAI weight 
reduction and stress reduction is done. The 
following are the conclusions made from the 
investigation. 
1. By comparing the three Model parameters 
Optimized Model is generated. 
2. For the Optimized Model stress analysis is 
carried out and the equivalent stress is 117MPa 
and total deformation is 1.8mm is obtained. 
3. Weight reduction of optimized model 
comparing with the other three models is 
16.3%, 19.6% and 4% respectively. 
4. By weight reduction, the material cost and 
fabrication cost is reduced for the vehicle. 
5. Number of parts in the fabrication for the 
optimized model is reduced compared to the 
three models. 
VIII. FUTURE SCOPE 
Since the total analysis is done in static conditions, 
based on these results Dynamic analysis can be 
done. Other grades of Alloy steels can be used as 
material for dump body. Mountings and sub frames 
can be included in the model of dump truck for 
analysis. 
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